Background The Partners in Health (PIH) scale is a measure designed to assess the generic knowledge, attitudes, behaviors, and impacts of self-management. A cross-cultural adaptation of the PIH for use in Hong Kong was evaluated in this study. This paper reports the validity and reliability of the Chinese version of PIH (C-PIH [HK]). Method A 12-item PIH was translated using forwardbackward translation technique and reviewed by individuals with chronic diseases and health professionals. A total of 209 individuals with chronic diseases completed the scale. The construct validity, internal consistency, and testretest reliability were evaluated in two waves. Results The findings in Wave 1 (n = 73) provided acceptable psychometric properties of the C-PIH(HK) but supported the adaptation of question 5 to improve the cultural relevance, validity, and reliability of the scale. An adapted version of C-PIH(HK) was evaluated in Wave 2. The findings in Wave 2 (n = 136) demonstrated good construct validity and internal consistency of C-PIH(HK). A principal component analysis with Oblimin rotation yielded a 3-factor solution, and the Cronbach's alphas of the subscales ranged from 0.773 to 0.845. Participants were asked whether they perceived the self-management workshops they attended and education provided by health professionals as useful or not. The results showed that the C-PIH(HK) was able to discriminate those who agreed and those who disagreed related to the usefulness of individual health education (p\0.0001 in all subscales) and workshops (p \ 0.001 in the knowledge subscale) as hypothesized. The test-retest reliability was high (ICC = 0.818). Conclusion A culturally adapted version of PIH for use in Hong Kong was evaluated. The study supported good construct validity, discriminate validity, internal consistency, and test-retest reliability of the C-PIH(HK).
Introduction
The Flinders Program™ of chronic condition self-management (CCSM) (Flinders Program) has been developed based on 15 years of research and clinical application [1, 2] . The results suggested that interventions should support individuals to actively participate in chronic disease management. The Flinders Program is made up of several tools and begins with the Partners in Health (PIH) scale [3] , a generic self-rated assessment of self-management. The PIH scale was designed to measure the knowledge, attitudes, behaviors, and impacts of CCSM. The scale can be used in a range of chronic conditions and to measure changes over time. The original version was an 11-item questionnaire on a 0-8 Likert rating scale. Factor analysis supported a 3-factor solution (Cronbach's alpha = 0.88) [3] . Later, two 12-item versions were developed (version A and version B 1 ) [4, 5] Flinders University, Adelaide, Australia 1 There are three versions of the PIH reported in the literature: (1) the original 11-item version [3] ; (2) the Petkov 12-item version (version A) [4] ; and (3) a later 12-item version (version B) [5] . Version A was revised from version B. Revisions included reversal of the 0-8 Likert scale and replacement of three items.
construct validity and internal consistency in the English, Spanish, and Dutch versions (Cronbach's alphas ranged from 0.66 to 0.82) [4, 6, 7] . The PIH has been used to validate the Multiple Sclerosis Self-Management Scale [8] . The results supported moderate to high correlation of the PIH with the disease-specific self-management scale. In studies of common chronic conditions, the PIH was associated with self-efficacy [9, 10] and health literacy [7] . The 12-item PIH (version B) was the latest version. All items of the 12-item PIH (version B) are answered on a 9-point Likert scale and rated on a "0" (very little, never, or not very well) to "8" (a lot, always, or very well) scale. The total score range is 0-96, where higher scores indicate better self-management. This study used the 12-item PIH (version B). When the Flinders Program™ was introduced to Hong Kong, a Chinese version of the PIH (C-PIH[HK]) was needed to be developed in order to integrate the use of PIH in the care planning process among Chinese-speaking people in Hong Kong. In this study, a cross-cultural adaptation of the PIH for use in Hong Kong was evaluated. The paper reports the development, validity, and reliability of the C-PIH(HK) scale.
Methods

Forward-backward translation
Two bilingual professionals who were familiar with the CCSM concepts translated the PIH into Chinese. Using back-translation technique [11] , the items were translated back into English by two bilingual translators who had not reviewed the PIH before. Inconsistencies identified were analyzed. Revisions were made to improve the wordings.
Cultural adaptation and expert review
Sixteen individuals with chronic diseases reviewed the cultural relevance of C-PIH(HK) in two focus groups. They aged 50-59 years, with 81.3 % females and 81.3 % had received self-management education. In addition, nine healthcare professionals rated the clarity and clinical utility of C-PIH(HK). They included healthcare professionals in medicine, nursing, physiotherapy, occupational therapy, and social work.
Validity and reliability
A total of 209 participants were recruited from three settings: the Haven of Hope Hospital, the Hong Kong Society for Rehabilitation, and a local church. There were two waves of recruitment. Wave 1 evaluated the cultural relevance of the items (n = 73), and Wave 2 evaluated the psychometric properties of the final version of the C-PIH (HK) (n = 136). Table 1 presents their characteristics.
Construct validity of the C-PIH(HK) was evaluated. Principal component analysis with Oblimin rotation was conducted. It was hypothesized that the C-PIH(HK) would be moderately correlated with the Health Education Impact Questionnaire (heiQ) [12] . 2 The 40-item heiQ is a questionnaire designed to evaluate patient education programs across a broad range of chronic conditions. The heiQ has good validity and reliability for the measurement of chronic disease self-management. The ability of the C-PIH (HK) to discriminate self-management capacity was assessed by comparing known groups of participants who had received self-management education with those who had not.
The internal consistency was calculated using the Cronbach's alpha coefficient. Test-retest reliability was evaluated by inviting 21 participants in Wave 1 and 19 participants in Wave 2 to repeat the C-PIH(HK) after 2 weeks. Ethics approvals were obtained from the Hong Kong Polytechnic University and Hong Kong Hospital Authority. All statistical analyses were conducted using the IBM SPSS Statistics 20 [13] .
Results
Cultural relevance and clinical relevance
The focus group members found the rating scale easy to use. They had no difficulties understanding most items except the cultural relevance of question 5. Most of the professional participants indicated that the C-PIH(HK) helped them to understand the patients' attitude, knowledge, and behavior in self-management. They commented on the wordings of some questions. The findings were used to revise the scale.
Factor analysis, validity, and reliability in Wave 1
The principal component analysis with Oblimin rotation yielded a 4-factor solution and explained 53.1 % of the total variance. All items had a factor loading greater than 0.35. However, the response pattern of question 5 was highly skewed, with 60.3 % of the participants rated "0" on a 0-8 rating scale. When the principal component analysis was repeated without question 5, there was an increase in the variance explained to 55.1 %. Question 5 was excluded in further analysis of Wave 1. Two hypotheses of the construct validity were supported. First, moderate correlations were found between the subscales of C-PIH(HK) and the subscales of heiQ. The knowledge subscale correlated with 7 heiQ subscales (r = −0.25 to 0.53, p \ 0.05). The coping subscale correlated with 7 heiQ subscales (r = −0.31 to 0.47, p \ 0.05). The adherence/management subscale correlated with 3 heiQ subscales (r = 0.29 to 0.36, p \ 0.05). Second, participants who had received selfmanagement education had higher C-PIH(HK) subscale scores than those who had not in terms of individual education given by health professionals (t test, p = \ 0.05 in the knowledge subscale) and CCSM courses (t test, p \ 0.05 in all subscales). The test-retest intraclass correlation coefficient (ICCrandom) was 0.913. The mean test-retest interval was 14.2 days (SD = 5.4).
The findings showed that cultural adaptation of question 5 would be needed in order to improve the psychometric properties of the C-PIH(HK). The main concept of question 5 was "I am able to deal with health professionals to get the services I need…", which is relevant to the healthcare context in Hong Kong. The less relevant concept was the second part of the question: "…that fit with my culture, values and beliefs." Question 5 was improved by removing the second part and keeping only the main concept. A second wave of participants was recruited, and the analysis was repeated using the final version ("Appendix").
Factor analysis, validity, and reliability in Wave 2
The principal component analysis with Oblimin rotation yielded a 3-factor solution and explained 67.8 % of the total variance ( Table 2 ). The 3 factors formed the knowledge, coping, and adherence and symptom management subscales. The Cronbach's alphas of the knowledge, coping, and adherence/management subscales were 0.773, 0.922, and 0.845, respectively.
The findings supported the ability of the C-PIH(HK) to discriminate known groups. The C-PIH(HK) subscale scores were higher among participants who rated the education as useful (useful group) than those who rated the education as not useful or had not received the education (comparison group). The differences were statistically significant in two education formats: individual education (p \ 0.00 in all subscales) and CCSM courses (p\0.01 in knowledge subscale). The knowledge, coping, and adherence/management subscale scores were 5.06, 5.38, and 6.18, respectively.
The test-retest reliability was high. The ICC random was 0.818. The mean test-retest interval was 19.2 days (SD = 4.0).
Discussion
In this study, a cultural adaptation of the PIH for use in Hong Kong was evaluated. Most items were relevant to the healthcare context in Hong Kong except the second part of The C-PIH(HK) had a slightly different factor structure when compared to the Petkov's study [4] . Four factors were identified in the Petkov's study, and three factors were identified in the C-PIH(HK) study. Common to both studies were the "knowledge" and "coping" factors. The Petkov's study found that "adherence" and "symptom management" loaded on two separate factors. However, the items in these two factors loaded in one factor in the C-PIH (HK) study. A possible explanation of the difference was that the two studies used different versions of the PIH. The Petkov's study used version A, and the current study used version B. Two symptoms management items in version A were removed. Two new items, emotional coping and service access, were added in version B. When the C-PIH (HK) was compared to a Spanish version [6] and a Dutch version [7] , the C-PIH(HK) and the Spanish version yielded a 3-factor solution while the Dutch version returned a 4-factor solution. Possible reasons could be differences in prior self-management education of the participants, comorbidity and complexity of chronic diseases, healthcare systems, and primary care services, or all of the above.
The original PIH has been designed to assess self-management needs, measure changes over time, and evaluate service effectiveness. In this study, a culturally adapted version for use in Hong Kong was evaluated. The study supported good construct validity, discriminate validity, internal consistency, and test-retest reliability of C-PIH(HK).
